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Step control in capacity modulation of a refrigeration or air conditioning circuit 
is achieved by rapidly cycling a solenoid valve in the suction line, economizer 
circuit or in a bypass with tlje percent of "open" time for the valve regulating 
t*he rate of flow theretHrough . A common port in the compressor is used for 
economizer flow and for bypass. 

3 Claims, 1 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 1 

BRIEF SUMMARY: 
BACKGROUND OF THE INVENTION 

In a closed air conditioning or refrigeration system there are a number of methods 
of unloading that can be employed. Commonly assigned U.S. Pat. No. 4,938,666 
discloses unloading one cylinder of a bank by gas bypass and unloading an entire 
bank by suction cutoff. Commonly assigned U.S. Pat. No. 4,938,029 discloses the 
unloading of an entire stage of a compressor and the use of an economizer. 
Commonly assigned U.S. Pat. No. 4,878,818 discloses the use of a valved common 
port to provide communication with suction for unloading or with discharge for 
V . sub . i control, where V.sub.i is the discharge pressure to suction pressure 
ratio. In employing these various methods, the valve structure is normally fully 
open, fully closed, or the degree of valve opening is modulated so as to remain at 
a certain fixed position. One problem associated with these arrangements is that 
capacity can only be controlled in steps or expensive motor driven modulation 
valves must be employed to fix the valve opening at a certain position for 
capacity control. 

SUMMARY OF THE INVENTION 

Gradual compressor capacity can be achieved by rapidly cycling solenoid valve (s) 
between fully open and fully closed positions. The cycling solenoid valve (s) can 
be located in the compressor suction line, the compressor economizer line and/or 
the compressor bypass line which connects the economizer line to the suction line. 
The percentage of time that a valve is open determines the degree of modulation 
being achieved. However, because the cycling time is so much shorter than the 
response time of the system, it is as though the valve (s) are partially opened 
rather than being cycled between their open and closed positions. 

It is an object of this invention to provide continuous capacity control. 

It is another object of this invention to provide step control in capacity 
modulation . 

It is a further object of this invention to provide a less expensive alternative 
to the use of variable speed compressors. 

It is another object of this invention to provide a less expensive alternative to 
a modulation valve. These objects, and others as will become apparent hereinafter, 
are accomplished by the present invention. 

Basically, gradual or step control in capacity modulation of a refrigeration 
circuit is achieved by rapidly cycling a solenoid valve in the compressor suction 
line and/or the compressor economizer line and/or bypass line. 

DRAWING DESCRIPTION: 
BRIEF DESCRIPTION OF THE DRAWING 

For a fuller understanding of the present invention, reference should now be made 
to the following detailed description thereof taken in conjunction with the 
accompanying drawing wherein. 

The FIGURE is a schematic representation of an economized refrigeration or air 
conditioning system employing the present invention. 
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